Recent work on sex differences in learning and memory has demonstrated that females and males differ in cognitive and behavioral strategies, as well as neural mechanisms required to learn, retrieve, and express memory. Although our understanding of the mechanisms of memory is highly sophisticated, this work is based on male animals. As such, the study of female memory is narrowed to a comparison with behavior and mechanisms defined in males, resulting in findings of male-specific mechanisms but little understanding of how females learn and store information. In this paper, we discuss a female-focused framework and experimental approaches to deepen our understanding of the strategies and neural mechanisms engaged by females (and males) in learning, consolidation, and retrieval of memory. Despite the large number of studies on learning and memory and underlying neural mechanisms, a surprisingly small proportion of these focus on how females learn and remember information. Given the fundamental role of neuronal plasticity in the brain, together with the conservation of these mechanisms across species [1], the overwhelming assumption for many years has been that the mechanisms underlying memory formation would be largely independent of sex. However, chromosomal and hormonal influences during development result in divergent neural circuits and structures [2,3] that together with hormonal milieu during adulthood, drive sex differences in a wide range of behaviors and neural functions [4,5]. Sex differences are evident in a number of memory tasks in performance (e.g., verbal memory), cognitive strategy (e.g., spatial memory), and/or circuit and molecular mechanisms (e.g., fear conditioning) (for review see [6 ,7]). More importantly, women and men are differentially vulnerable to disorders of memory including posttraumatic stress disorder [8], Alzheimer's Disease and other dementias [9], and learned aspects of addiction [10]. Understanding the neural mechanisms underlying learning and memory in both females and males is critical for identifying risk factors and developing sex-specific interventions and treatments for these disorders.
Despite the large number of studies on learning and memory and underlying neural mechanisms, a surprisingly small proportion of these focus on how females learn and remember information. Given the fundamental role of neuronal plasticity in the brain, together with the conservation of these mechanisms across species [1], the overwhelming assumption for many years has been that the mechanisms underlying memory formation would be largely independent of sex. However, chromosomal and hormonal influences during development result in divergent neural circuits and structures [2, 3] that together with hormonal milieu during adulthood, drive sex differences in a wide range of behaviors and neural functions [4, 5] . Sex differences are evident in a number of memory tasks in performance (e.g., verbal memory), cognitive strategy (e.g., spatial memory), and/or circuit and molecular mechanisms (e.g., fear conditioning) (for review see [6 ,7] ). More importantly, women and men are differentially vulnerable to disorders of memory including posttraumatic stress disorder [8], Alzheimer's Disease and other dementias [9] , and learned aspects of addiction [10] . Understanding the neural mechanisms underlying learning and memory in both females and males is critical for identifying risk factors and developing sex-specific interventions and treatments for these disorders.
The goal of studying sex differences in memory is to identify what information females and males are learning, the strategies by which each sex solves memory tasks, and the similar and distinct neural (circuit, systems, and molecular) mechanisms underlying acquisition, consolidation, retrieval and postretrieval memory processes. However, our extensive knowledge of basic mechanisms of memory garnered over decades of research in male animals has narrowed the question of sex differences to a comparison of behavior and mechanisms in females with those defined in males, thereby constraining our understanding of memory in females [5, 11] . In this paper, we discuss recent findings from fear conditioning and approaches to advance the study of learning and memory in both females and males.
Studying sex differences in memory
There are two interrelated approaches that dominate the study of sex differences in memory: Firstly, selection of memory tasks that show clear sex differences in performance, and comparing the strategies, circuits and molecular mechanisms engaged by each sex. Secondly, identifying neural circuits and molecular mechanisms well known for their role in memory in males and examining the role of these mechanisms in females.
Searching for sex-specific mechanisms where there are sex differences in memory performance Utilizing sex differences in performance on memory tasks to examine sex differences in underlying mechanisms of learning and memory is an appealing place to start. Under parameters where males form robust context fear memories and females do not, only males show increased activation of memory-related signaling pathways during consolidation, including ERK1/2 (extracellular regulated protein kinase 1/2) [12] . Even when both sexes acquire context fear conditioning, females do not engage the same signaling pathways as males [13] [14] [15] [16] . Although these studies identify differences in behavior and 
